Opportunity to examine the Baldwin rules for ring closure [1] [2] was obtained during the course of our investigation on the synthesis of a few five membered heterocyclic systems. The results obtained are recorded in this communication.
The reaction of y-butyrolacetone with primary amines have been reported earlier to yield pyrrolidone derivatives [3] [4] . In these reactions possibly 5-exo-tet ring closure yielded the five membered heterocycles. The reaction of 5,5-diphenyl y-butyrolactone (3), however, with 3,4-dimethoxyphenylethylamine under various experimental conditions [3 4] failed to yield the desired pyrrolidone derivatives. The structure of this reaction product (9) was assigned on the basis of spectral data (Table I ) and the conclusive evidence for the assigned structure (9) was obtained by dehydrating it with concentrated H2SO4 acid to 5, which gave superimposable IR and PMR spectra with an authentic sample prepared by reaction y,y-diphenyl vinyl acetyl chloride with 3,4-dimethoxy phenylethylamine. Similar course of reaction with other primary amines indicated the general behaviour of 3 towards ring closure and precisely this was the reason which led to the identification of each reaction product in the same manner as has been described for the assignment of structure 9. Keeping in view of the earlier observation [3-4], the inability of 3 to undergo favoured 5-exo-tet ring closure during its reaction with primary amines, is an exception to the Baldwin rule. However, the validity of the postulated disfavoured 5-endo-trig ring closure, examined on the basis of attempted cj^clisation of 5 to the corresponding pyrrolidone derivative under various experimental conditions was found to be true.
Yet another exception to the Baldwin rule for ring closure was observed during the cyclisation of y,y-diphenyl vinyl acetic acid and its ethyl ester to the lactone (3). Reaction of y,y-diphenyl vinyl acetic acid with Aq. HBr in acetic acid gave 3 and its formation could be explained on the basis of addition of a molecule of water followed by favoured 5-exo-trig cyclisation. Attempt to cyclise y,y-diphenyl vinyl acetic acid with Aq. ethanol and conc. HCl yielded ethyl y,y-diphenyl vinjd acetate (2) . Reaction of this compound with Aq. HBr in ACOH acid failed to yield 3. This observation was interesting because 2 could also undergo the addition of water followed by 5-exo-trig cyclisation. The dissimilar behaviour of the acid (1) and the ester (2) furnished the exception to the Baldwin rule.
A rational explanation for the inability of 5,5-diphenyl y-bytyrolactone to yield the required pyrrolidone derivatives was obtained from the molecular model which indicated a steric hinderance for the correct trajectory of the nucleophilic attack. At present no rational explanation for the dissimilar behaviour of 1 and 2 towards 5-exo-trig cyclisation can be furnished.
Experimental

Reaction of y,y-diphenyl vinyl acetic acid (1) with HBr in ACOH acid
A solution of y,y-diphenyl vinyl acetic acid [5] (1) (.01 mole), Aq BHr (48%; 4 ml) and water (1 ml) in glacial acetic acid (12 ml) was refluxed for 2 h under stirring. The reaction was continued at room temperature (30-35 °C) for 16 h, poured into ice and extracted with ether. The organic layer was washed with a solution of K2CO3 (5%) followed by water and was dried over anhydrous sodium sulphate. Removal of the ether and the recrystallisation of the residue with a mixture of Benzene and Hexane gave 3. 1.8 g (75%); m.p. 88-89 °C (Lit. [5] m.p. 90-91 °C).
Ethyl y,y-diphenyl vinyl acetate
a) A solution of 1 (.01 mole) in ethanol (20 ml) and conc. HCl (5 ml) was stirred at room temperature for 16 h. The solvent was removed and the residue was extracted with ether. The usual work up of the organic layer yielded 2.
b) 3 also gave the 2 in the same reaction conditions.
4,4-Diphenyl-4-hydroxy-substituted-butyramides (8-11)
A solution of 3 (.01 mole) and appropriate primary amine (.012 mole) in methanol (30 ml) was heated at 180 °C in a steel bomb for 24 h, after cooling the solvent was removed from the reaction mixture and the residue extracted with ethyl acetate. The usual work up of the organic layer after washing HCl (10%) yielded the desired 4,4-diphenyl, 4-hydroxysubstituted butyramides (8-11).
y,y-Diphenyl substituted vinyl acetamides (4-7)
To a solution of 1 (.01 mole) in dry benzene (20ml) was added slowly SOCI2 (.015 mole) dissolved in dry benzene (15 ml) and was stirred at room temperature for 35 min. The solvent was removed under vacuum and the residue was redissolved in dry benzene. To this was added continuously the appropriate amine (.02 mole) dissolved in dry benzene and the reaction mixture was stirred at room temp, for 2 h. The organic layer was then washed with HCl (10%), followed by NaHCOa solution (10%) and the usual work up yielded the desired compound which was recrystallised from a mixture of benzene and hexane.
Dehydration of 4,4-diphenyl-4-hydroxysubstituted butyramide
Appropriate 4,4-diphenyl-4-hydroxy substituted butyramide (100 mg) dissolved in ethanol (2 ml) and conc. H2SO4 (.4 ml) was stirred for 6 h at room temperature. The mixture was then poured into ice, extracted with ether and washed with water. The usual work-up of the organic layer furnished the desired y,y-diphenyl vinyl acetamides (4-7). 
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